ABSTRACT
Co.) for 2 h at 37#{176}C. Coverslips were dipped briefly in buffer and mounted onto a polycarbonate chamber with parallel plate geometry as previously described (29). The flow chamber was placed onto the stage of an inverted microscope (Carl Zeiss, Don Mills, Ontario, Canada), and leukocyte interactions were visualized at bOx magnification using phase contrast microscopy. The stage area was enclosed in a warm air cabinet and maintained at 37#{176}C. Whole blood from mice was maintained at 37#{176}C with a water bath and a syringe pump (Harvard Apparatus, Canada) was used to draw blood through the flow chamber at defined wall shear stresses. All experiments described were performed at 4.0 dynes/cm2. Unlike experiments with humans, where adequate numbers of leukocytes could be isolated from 60 ml of blood, this approach was not feasible in mice and so whole blood was used. For each experiment, three mice of each strain were prepared in identical fashion. At the end of the experiment, mice were exsanguinated via a cannula inserted in the carotid artery.
Leukocyte counts were made of each sample; then the blood from the three mice was volumetrically measured, pooled, diluted 1/3 in Hank's balanced saline solution (HSS),and perfused through the flow chamber.
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The Before examining inflammatory responses in wildtype and iNOS-deficient mice, we examined baseline leukocyte kinetics in skeletal muscle (cremaster) and liver in both mouse strains (Fig. 1) (Fig. 3) . In iNOS-deficient animals, an increase in leukocyte rolling above that observed in wild-type animals was evident as early as 2 h and remained notably increased above that of wild-type animals for the next 2 h of sepsis. Leukocyte adhesion was dramatically elevated above wild-type animals in the iNOS-deficient animals over the 3 to 4 h period. To discover whether this response was specific to the cremaster (skeletal muscle) microvasculature, the liver was also examined (Fig. 4) iNOS induced by local endotoxin also reduces leukocyte recruitment
To determine whether the difference in leukocyte recruitrnent was due to systemic administration, responses to local administration of LPS were also assessed in the cremaster microvasculature. Figure 6 shows adhesion data in response to local (subcutaneous) injection of LPS. In wild-type and iNOS-deficient mice, leukocyte adhesion increased gradually and in a similar fashion 2-4 h after local LPS administration.
Although the adhesion was slightly higher in the iNOS-deficient animals, the difference was by no means as striking as the effects of systemic LPS administration.
The rolling was still highly elevated in the 1NOS-deficient mice relative to their wild-type counterparts (data not shown).
LPS responses before iNOS induction
In a final group of experiments, the immediate rolling and adhesion responses of the cremasteric microcirculation to systemic LPS were examined (Fig. 7) . No obvious differences between the two groups of animals were apparent.
LPS administration caused a slight decrease in leukocyte rolling flux within 30 mm and a gradual increase in leukocyte adhesion over 60 mm in both strains of mice.
Neutrophils from iNOS-deficient mice roll more effectively
To determine whether the enhanced recruitment was a result of differences at the level of the leukocyte, we perfused whole blood over immobilized Eselectin. Figure 8 demonstrates that although only a few cells from wild-type mice exposed to systemic LPS rolled on E-selectin (30 Jig/kg, i.v., 3 h), cells from iNOS-deficient animals rolled far more effectively. Between 90 and 100% of the cells that interacted with the E-selectin-coated coverslips were neutrophils. The remaining cells were monocytes. The number of leukocytes in the whole blood did not differ statistically between the two groups of animals, although there were 30% more leukocytes in the iNOS-deficient animals. This certainly could not explain the 25-fold increase in leukocyte rolling observed in the in vitro experiments.
Leukocytes from untreated animals of each strain rolled with equal efficiency (data not shown).
To determine whether differences in Lselectin expression were responsible for the observed differences in leukocyte recruitment, L-selectin expression was analyzed by flow cytome try. Under baseline conditions, L-selectin expression on leukocytes did not differ between the two strains of mice. In addition, 3 h after LPS (30 Jig/kg) administration, Lselectin levels on circulating leukocytes were not changed in either group of mice (data not shown).
DISCUSSION
The role of nitric oxide in sepsis is an extremely controversial area of research, with studies demonstrat- 
